To augment sensitivity and specificity of polymerase chain reaction (PCR), a nested PCR protocol is used (1) . This procedure allows detection of even single copies of specific template sequences (5,6) but requires additional manipulations (such as opening of reaction tubes and transfer of PCR products), which may increase the risk of contamination and lead to false-positive results. To avoid this disadvantage, attempts are being made to increase the sensitivity of single-stage PCR protocols. One way to approach this problem is to use AmpliTaq Gold ™, a modified form of AmpliTaq ® DNA Polymerase (both from Perkin-Elmer, Norwalk, CT, USA). AmpliTaq Gold is inactive at room temperature. However, the big advantage of this enzyme is that, despite raising the temperature, it will not start to extend primers that have annealed at nonspecific sites during the first cycle, thus eliminating nonspecific PCR products. Because heat restores the polymerase activity (2), it can be used for hot-start methodology (3) without additional manipulations. AmpliTaq Gold has been shown to increase the sensitivity and amplification specificity of PCR (2) . We compared the sensitivities and specificities of conventional singlestage PCR (with unmodified AmpliTaq DNA polymerase) and nested PCR with a single-stage PCR protocol using the new DNA polymerase AmpliTaq Gold. As a model system, we used three different primer systems specific for gag , pol and env genes of human immunodeficiency virus type 1 (HIV-1).
Crude lysates of 5 ×10 4 peripheral blood mononuclear cells [PBMCs (6) ] as nonspecific background were mixed with 30, 10, 3, 1 and 0.3 (for nested and AmpliTaq Gold PCR) or 1000, 300, 100, 30, 10 and 3 (for conventional PCR) copies of pBH10 containing the HIV-1 DNA sequence (4) . The samples were subjected to PCR or nested PCR in a total volume of 50 µ L containing 1 U of AmpliTaq or AmpliTaq Gold, 10 mM Tris-HCl, pH 8.3, 50 mM KCl, 1.5 mM MgCl 2 , 0.001% (wt/vol) gelatin, 200 µ M of each dNTP and the respective primers. Samples were overlaid with mineral oil and amplified in a GeneAmp ® PCR System 2400 (PerkinElmer) according to the following protocols. For conventional PCR with AmpliTaq (active at room temperature), the samples were amplified in a singlestage PCR for 45 cycles with 500 ng each of the respective primers and with the following thermal cycling profile: 30 s at 94°C, 30 s at 60°C for gag (SK38/SK39) and env(SK68/SK69) or 55°C for pol (JA18/JA19), 45 s at 72°C with a final extension at 72°C for 1 min. For PCR with AmpliTaq Gold (inactive at room temperature), a heat-activation step for 10 min at 94°C preceeded the 45-cycle amplification. For nested PCR, the samples were amplified for 20 cycles in first-stage PCR with 100 ng primers for 30 s at 94°C, 30 s at 55°C for gag (GA1/GA2), 45°C for pol (JA17/JA20) or 50°C for env(JA13/ JA16) and 1 min at 72°C, followed by a final extension step at 72°C for 1 min. Three microliters of the first PCR product were then transferred into a new reaction tube and amplified with primers SK38/SK39, JA18/JA19 or SK68/SK69 under the same conditions as described above for conventional PCR, except that 40 cycles instead of 45 were performed. The sequences of the primers (6) used are listed in Table 1 . Each experiment including two negative controls (PCR reagents alone and PCR reagents with cell lysate) was repeated five times. Eight microliters of the PCR product were analyzed on a 3.5% low-melting agarose gel stained with ethidium bromide. An example from typical PCR experiments performed with the three primer sets and the three PCR protocols is shown in Figure 1 , and the results of the experiments are summarized in Table 2 . A conventional PCR (components mixed at room temperature) with envand pol primer sets resulted in a high yield of nonspecific and a low yield of specific PCR products, thus reducing the sensitivity to 300-1000 copies. The primer set for gagyielded less nonspecific PCR product, allowing the detection of 10-30 specific copies (the nonspecificity might be decreased by setting up the PCRs on ice and not at room temperature). In contrast, the use of AmpliTaq Gold greatly increased the specificity and reduced the production of nonspecific background for all three primer sets to a nondetectable level in agarose gels, resulting in a sensitivity of 1-3 copies. We were not able to raise this sensitivity by addition of more cycles to the PCR (data not shown). The specificity and sensitivity were nearly comparable to nested PCR, which usually allowed the detection of single specific templates (for statistical reasons [Poisson distribution], it cannot be expected that a single molecule of specific template is present in every sample) with no or low nonspecific product yield. As expected, nested PCR always yielded bands of nearly the same flourescence intensity irrespective of the number of molecules of specific template present in the sample, whereas in products from AmpliTaq Gold PCR, the intensity slightly decreased in samples with low numbers of DNA molecules. Thus, if detection of single copies in a high background of nonspecific DNA is required, the use of nested PCR might still be advantageous.
In conclusion, the use of a thermally activated DNA polymerase greatly improved the specificity of PCR in comparison to conventional PCR with two out of three primer sets tested and increased the sensitivity with all three primer pairs nearly up to a single DNA molecule level. This was comparable to results usually achieved with nested PCR. AmpliTaq Gold PCR could be substituted for a nested PCR in most diagnostic situations. 
